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Abstract
Background: In resource-limited settings, HIV/AIDS remains a serious threat to the social and physical well-being
of women of childbearing age, pregnant women, mothers and infants.
Discussion: In sub-Saharan African countries with high prevalence rates, pediatric HIV/AIDS acquired through
mother-to-child transmission (MTCT) can in largely be prevented by using well-established biomedical
interventions. Logistical and socio-cultural barriers continue, however, to undermine the successful prevention of
MTCT (PMTCT). In this paper, we review reports on maternal, neonatal and child health, as well as HIV care and
treatment services that look at program incentives.
Summary: These studies suggest that comprehensive PMTCT strategies aiming to maximize health-worker
motivation in developing countries must involve a mix of both financial and non-financial incentives. The
establishment of robust ethical and regulatory standards in public-sector HIV care centers could reduce barriers to
PMTCT service provision in sub-Saharan Africa and help them in achieving universal PMTCT targets.
Background
The risk of mother-to-child transmission (MTCT) of
HIV has declined from 35% to less than 2% thanks to
the development of biomedical interventions that can be
provided to women and/or children during pregnancy,
labor, delivery and breastfeeding [1,2]. Vertical HIV
transmission-the main route of pediatric HIV infection-
has thus virtually disappeared in high-income settings,
where integrated and comprehensive strategic services
for prevention of MTCT (PMTCT) have been successful
and are now the standard of care [3]. Conversely, verti-
cal HIV transmission remains an important public
health issue in the developing world because the scale-
up of PMTCT services so far has been slow and highly
uneven [4-7]. Too few pregnant women in low- and
middle-income countries are aware of their HIV status.
In 2009, only 26% of women attending antenatal care
received an HIV test, and 53% of those who were found
to be HIV-infected received an antiretroviral prophylaxis
for PMTCT, which rarely contained the most powerful
combinations of antiretroviral drugs (ARV) [8]. An esti-
mated 430,000 children were newly infected with HIV
in 2008-over 90% of them in sub-Saharan Africa [9].
Without treatment, an estimated half of these infected
children will die before their second birthday [10].
There is no doubt that PMTCT is a key strategy for
the achievement of the Millennium Development Goals
4, 5 and 6. PMTCT-sometimes referred to as the four-
pronged strategy-is more than the simple administration
of ARVs. Indeed, a full set of key interventions is
recommended to be implemented as an integral compo-
nent of essential maternal, neonatal and child health
(MNCH) services [11]. The first and second prongs
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HIV among women of reproductive age and the need to
prevent unintended pregnancies among HIV-infected
women. The third prong of the strategy targets pregnant
women already infected and recommends that HIV test-
ing is integrated in MNCH units where ARVs are pro-
vided to prevent infection being passed on to their
babies and also to improve the woman’so w nh e a l t h ;i t
requires also that adequate counseling is provided
regarding the best feeding option for the baby. The
fourth and last prong calls for better integration of HIV
care, treatment and support for women found to be
HIV infected and for their families (Table 1).
The evidence from developed countries suggests
that integrated health delivery systems may be a cost-
effective way to meet the health-care needs of a popula-
tion. The sexual and reproductive health specialists have
been calling for integration with HIV services for many
years. An initial focus on the integration of HIV preven-
tion and testing services into family planning, antenatal
and postnatal care in the mid-1990 s was followed by a
drive to integrate PMTCT within MNCH services.
Besides, the United Nations Millennium Development
Goals incorporate a target of universal access to sexual
and reproductive health within the goal of improving
MNCH services-but fighting HIV often remains a sepa-
rate project with malaria and tuberculosis [12]. A review
of the Global Fund database for elements and indicators
of sexual and reproductive health in all approved HIV-
related proposals-submitted by 134 countries, from
rounds 1 to 7-retrieved that only 20% to 30% of them
included sexual health counseling, gender-based vio-
lence, and the linking of voluntary counseling and test-
ing for HIV with sexual and reproductive health
services [13].
Integrating PMTCT care into MNCH services and
linking mother and child HIV status are necessary for
HIV-infected mothers and HIV-exposed children to
receive appropriate follow-up and treatment. Nonethe-
less, competing demands for resources within the
health-care system require health-care providers to
ensure the most effective and efficient use of resources.
As we move towards eliminating pediatric HIV infection
through PMTCT in resource-limited countries, it is
imperative to improve the quality of the existing health-
care workforce. In this paper, we review the literature
on incentives-especially pay-for-performance schemes-
and human resource management (HRM) in HIV care
and treatment programs, particularly those that offer
PMTCT. We seek to determine the impact of incentives
and HRM on the effectiveness and quality of care pro-
vided by health-care workers in resource-limited
countries.
Discussion
Human resources issues
Health workforce shortage
In fact, low- and middle-income countries not only have
the highest rates of HIV worldwide, but also face a
severe shortage of health-care workers. Sub-Saharan
Africa is home to 11% of the global population and
nearly two-thirds of people living with HIV/AIDS, but
only 3% of the world’s health-care workers [14]. Staff
shortages in resource-limited settings are a major obsta-
cle to the scale-up of HIV care and treatment, including
PMTCT. In 2006, the World Health Organization
(WHO) was one of the first international bodies to
devote an entire report to the global health-care work-
force crisis, thus renewing interest in this topic [14].
The shortage of trained health care providers in
resource-limited settings has existed for decades, but in
recent years the number of workers has been inadequate
at almost all levels of the health system. One reason is
that the number of people completing health-related
training has not kept up with the increasing needs [15].
It is therefore critical to use the available health-care
personnel in a cost-effective manner.
An estimated 45 countries worldwide, of which an
overwhelming majority are in sub-Saharan Africa, will
not meet the WHO target of skilled health-care atten-
dants delivering 80% of the live births by 2015 [16]. The
added workload brought on by the HIV epidemic has
increased the strain on fragile health systems and
already over-stretched health-workers [17,18]. In Tanza-
nia, the average staff workload at MNCH clinics ranges
from 37.8% at facilities that do not provide PMTCT to
50.5% at clinics in which trained health-care workers
provide PMTCT services [19]. This suggests that health
professionals may be less motivated to undertake
PMTCT-related activities. A performance-based system
for providing PMTCT services may therefore improve
MNCH and long-term HIV care and treatment.
Motivation: definition and association with performance
According to economic theories, individuals only choose
to work if the overall benefits of their labor outweigh the
associated opportunity costs. Benefits may include
Table 1 Four-prong strategy for a comprehensive
approach of the prevention of mother-to-child
transmission (PMTCT) of HIV
1st prong Prevention of HIV infection among young persons and
pregnant women
2
nd prong Prevention of unintended pregnancies in HIV-infected
women
3
rd prong Prevention of HIV transmission from HIV-infected women
to their infants
4
th prong Provision of treatment, care, and support to HIV-infected
women and their families
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Page 2 of 8financial and non-financial rewards [20,21]. Professional
motivation is defined as an individual’s willingness to
work towards the goals of an organization. In order for
health-care workers to be effective, they must be moti-
vated and willing to implement the reforms proposed by
health policy makers [22]. The problem of under-perfor-
mance and de-motivation of health-workers has been
often explained in terms of an asymmetric principal-
agent relationship where agents (health-workers) lack
incentives to perform and principals (employers and
patients) lack sanction and accountability mechanisms
[23]. HRM and support systems can increase motivation
by improving working conditions and involving staff in
management decisions. Reviews of health-care worker
motivation in resource-limited settings have shown that a
wide range of factors on both the individual and group
level, as well as in various social and cultural contexts,
are likely to influence their expectations and effectiveness
when providing care. However, these studies have rarely
assessed HIV care or PMTCT specifically [24-27].
The WHO has put forth four criteria for evaluating
performance of health-care workers: availability, compe-
tence, responsiveness and productivity [14]. Several
international development organizations have also
adapted a “Performance Improvement Model” for use in
low- and middle-income settings. This model outlines
five key factors that influence performance outcomes:
job expectations; performance feedback; environment
and tools; motivation and incentives; and knowledge
a n ds k i l l s .O n eg r o u pu s e dt h i sm o d e li nA r m e n i at o
assess the factors affecting performance among MNCH
health-care providers [28]. They found that among peo-
ple providing antenatal and postpartum care, perfor-
mance was associated with practical knowledge and the
ability to use everyday tools, recognition for good work,
and performance feedback. These findings suggest that a
set of incentives could help in introducing and scaling-
up effective PMTCT programs (Figure 1).
Where do we stand on the concept of incentives?
First, without adequate remuneration, health-care work-
ers will not perform their tasks effectively, nor will they
commit to their jobs on the long term, regardless of
their responsibilities and initial level of commitment
[29,30]. It may therefore be possible to create explicit
financial incentives, for instance by increasing salaries or
providing bonuses to those working in underserved
communities or rural regions [31].
Although wage concerns are important, they are not
the only problem for already over-stretched health-care
workers. Other important factors include professional
fulfillment and opportunities for career advancement.
Non-financial incentives may include compensation pay-
ments that improve living conditions, such as free hous-
ing, transportation or electricity, professional support
and supervision, streamlined management, opportunities
for continuing education and training, relocations, or
promotions [32,33] (Figure 1). However, it is important
to note that non-financial incentives weigh as much as
the financial ones and both need to be linked together.
Summary of experiences in resource-limited settings
Strategies to improve provision of PMTCT services
One potential approach to improve PMTCT coverage is
opt-out, provider-initiated HIV testing and counseling
(PITC) [34]. HIV screening practices are currently shift-
ing from voluntary, patient-initiated testing to routine,
provider-initiated testing that includes group pre-test
counseling, a rapid HIV test, individual post-test counsel-
ing, and encouragement of community and spousal invol-
vement [35,36]. PITC has thus become the standard
practice in many resource-limited countries: in 2008, of
the 53 countries with generalized HIV epidemics that
reported information on PITC, half reported that its
introduction had encouraged health-care workers to pro-
pose testing and counseling to everyone, regardless of
presenting symptoms and type of facility [37].
Another method for improving the provision of
PMTCT services may be the formal reorganization of
tasks among health-care workers. International bodies
such as the WHO and the United States President’s
Emergency Plan For AIDS Relief (PEPFAR) advocate
alternative models of care delivery that rely more on
nurses and lay health-workers than physicians [38].
Reports from rural and primary health-care centers in
Rwanda, Lesotho and elsewhere demonstrate that nurses
can prescribe antiretroviral treatment (ART) safely and
effectively to HIV-infected adults and children as long
as they receive adequate training and support [39-43].
A cost-minimization model has also shown that task-
shifting during the follow-up of patients on ART can
substantially reduce costs as well as the need for physi-
cians. Replacing the standard physician-intensive follow-
up with nurse-intensive follow-up, for instance, could
save 90 full-time-equivalent physicians, or 4.1% of the
national physician workforce in Uganda [44]. Innovative
staffing strategies that use off-duty workers, trained tra-
ditional birth attendants and HIV-infected female com-
munity health-care workers to provide MNCH and
PMTCT services could help alleviate the shortage of
human resources in many MNCH centers [45-48].
Despite the growing use of PITC and alternative mod-
els of care delivery, translating PMTCT research find-
ings into practice remains difficult in resource-limited
settings [49]. A carefully thought-out package of incen-
tives must be proposed to health professionals, to ensure
that they not only continue working in the field, but
also agree to relocate to rural areas if necessary. Indone-
sia has successfully attracted physicians to peripheral
Touré et al. BMC Public Health 2010, 10:702
http://www.biomedcentral.com/1471-2458/10/702
Page 3 of 8islands and retained them there, using a financial incen-
tive package. Once they complete their public service
requirement, health-workers who agree to work in very
remote areas receive higher salaries -isolation pay-as
well as a guaranteed career in the civil service, which is
highly valued because it allows for complementary pri-
vate practice and free access to specialist training [50].
Patients can also receive incentives to present to care.
In rural Nepal, midwives received financial incentives to
outreach pregnant women in neighboring villages [51].
Pregnant women were also reimbursed for the cost of
transportation to the clinic if they gave birth with the
help of skilled health-care attendants. The authors of
this study acknowledged that close supervision and
strong relations between the target community and the
health-care workers probably contributed to the success
of this program. Furthermore, the sustainability of such
incentives over time is unknown and results likely
depend on context.
Salary
Public health-care worker salaries are set according to
local budgets, which rely on the national budget and
international funding agencies, rather than worker pro-
ductivity. As a result, public sector health-care workers
are often paid too little compared to the local cost of
living and generally develop individual strategies to
increase their incomes [29].
Many studies have shown that financial incentives are
rarely the only factor that motivates staff and improves
performance. In fact, health-care workers may agree to
work for less pay if their job is perceived to be attractive
enough [31,32]. Few studies, however, have evaluated
the quality of supervision and continuing education,
which could both help improve the quality of health ser-
vices over time.
Importance of HRM and local context
Financial incentives are particularly important when sal-
aries are very low. Health-care workers are at risk, how-
ever, of considering them as bonuses rather than
incentives. Even when salaries are reasonable, financial
incentives alone are often not enough. A study con-
ducted in public and private facilities in rural Benin and
Kenya evaluated the impact of non-monetary incentives.
It showed that health-workers were strongly guided by
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Figure 1 Potential impact of incentives on prevention of mother-to-child HIV transmission (PMTCT) services.
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health-workers were unmotivated and frustrated, because
of the lack of means and supplies, as well as inadequate
or inappropriately used HRM tools such as supervision,
recognition, training, career planning, and leadership,
preventing them from pursuing their vocation and reach-
ing their full potential. A study on the association
between motivation and performance among health-care
workers in Mali showed that after salary, responsibility,
training and recognition were the main motivators [53].
Health-care workers declared that they gained profes-
sional satisfaction from receiving recognition for their
work, having responsibilities, and performing the work
itself. Factors that led to discontent were related to poor
working conditions such as inadequate equipment, no
job description, and subjective performance evaluation.
Interviewees added that their motivation would likely
increase if they had more responsibilities and recognition
for their work. Access to and funding for education and
promotion is also important for motivating and retaining
workers [26,33,54,55]. These published reports confirm
our hypothesis that non-monetary incentives and HRM
tools play an important role in motivating health
professionals.
Financial incentives have not been shown to improve
patient health when health systems and their personnel
are not equipped to handle the necessary quantitative
and qualitative changes. For instance, the role of tradi-
tional birth attendants (TBAs) in MNCH centers and
uptake of PMTCT services is unclear, with some studies
reporting an increase and others reporting no change in
uptake after implementation of TBA-directed incentives
[46,56]. Furthermore, a system of incentives and allow-
ances that differs from those at non-HIV health centers
could lead the most qualified personnel to “defect” to
HIV care programs, thus reducing the quality of health
services in other sectors [57].
Performance-based experiences in MNCH and HIV/AIDS
In Haiti, a United States Agency for International Devel-
opment (USAID)-funded bilateral health project used
pay-for-performance to increase the quantity and quality
of health services. The project was monitored and evalu-
ated, and showed that paying for results could also work
in a resource-limited country. This pilot program started
in 1999 in three facilities. It gradually shifted from reim-
bursing the health centers for documented expendi-
tures- pay-for-input - to paying them in part based on
their attainment of specific performance targets- pay-
for-performance.O v e rt h es i x - y e a rp h a s i n g - i no ft h i s
payment-for-performance scheme, the health centers
showed remarkable improvements in a range of perfor-
mance indicators, including the percentage of pregnant
women who attend prenatal visits at least three times
and the percentage of deliveries conducted by trained
attendants [58]. Performance for health facilities in per-
formance-based payment improved substantially, moving
from provision of at least three prenatal care visits to
31% of pregnant women in the first contract period to
an average of 60% in 2005. A slight increase in the pro-
portion of assisted trained deliveries from 78.5% to 80%
was concomitantly observed.
A pilot program in Rwanda demonstrated that perfor-
mance-based financing for HIV services such as volun-
tary counseling and testing (VCT) is also feasible and
sustainable in sub-Saharan Africa [59]. The program
emerged from an agreement between the Rwandan Min-
istry of Health, USAID, and PEPFAR and aimed to
improve access to and quality of HIV care throughout
the country [59]. In the first nine months, HIV VCT at
targeted health centers increased by 155%. It is impor-
tant to note, however, that independent funding agen-
cies oversaw the district health system at a decentralized
level and ensured the separation of purchases, service
delivery, and regulation by local health authorities from
contract negotiation to fund disbursement. Local com-
munity groups used patient surveys to monitor the per-
formance of health facilities as well as consumer
satisfaction. These new structures provided an opportu-
nity to redistribute roles within the Rwandan health sys-
tem and make it more transparent and efficient. The
performance-based financing initiative showed an
increase in health services use, financial accessibility,
and health-care worker motivation. By incorporating the
private sector into the health system, it also strength-
ened public-private partnerships in Rwanda. More to
the point, in the province of Cyangugu, a performance-
based financing initiative aiming to create checks and
balances at the district level, showed good results in
terms of motivation of health staff, financial accessibility
as well as use of services. In fact, not only out-of-pocket
health expenditure decreased by 62% from US$ 9.05 to
US$ 3.45 but more outstandingly the proportion of
women delivering in a health facility concomitantly
increased from 25% to 60%-offering a good opportunity
of linkage with PMTCT services [60].
The Rwandan experience may provide lessons for
other countries, as it shows that the combination of out-
put-based payment and greater autonomy is a feasible
and effective strategy for improving the performance of
public health services at a local level [61]. Nonetheless,
the Rwandan experiment has been described by the tar-
geted health-care workers as having put additional stress
on an already overstretched health-care system. Some
staff members also complained of the ethical issues
associated with choosing between activities seen as
necessary (e.g. intensive care) and those required to
attain performance targets (e.g. filling out forms) [62].
Moreover, this might disrupt the whole system by
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under-financed infectious diseases to HIV-related activ-
ities, for instance.
What about performance-based schemes in PMTCT?
Few studies have explored performance-based financing
for PMTCT. In 2008, the Elizabeth Glaser Pediatric
AIDS Foundation (EGPAF) initiated a pilot perfor-
mance-based financing scheme in collaboration with pri-
vate and faith-based health facilities in Côte d’Ivoire, the
country with the highest HIV prevalence in West Africa.
Côte d’Ivoire did not have a national framework for per-
formance-based financing at that time. EGPAF recently
reported the first results of this initiative, but its sustain-
ability over time remains to be assessed [63]. In brief,
the program team designed 22 indicators to evaluate
performance-based financing of PMTCT and HIV care
and treatment. When they compared data from the year
before initiating the program to data from the year after
its inception, they found that performance-based finan-
cing was associated with improved quantity and quality
of HIV prevention, care and treatment, as well as a
100% increase in health-care worker effort. To work,
performance-based schemes should be built upon reli-
able monitoring and evaluation systems that routinely
collect process data allowing evaluation of the strategy
implemented. The effectiveness of performance-based
financing of PMTCT, its sustainability, and its impact
on the efficacy of PMTCT have never been practically
evaluated on a global scale.
Concluding remarks
Over-paying professionals to encourage them to commit
to their job may pose ethical problems. In low- and
middle-income settings, however, public health sector
wages are rarely associated with education level or cost
of living. Few studies in resource-limited settings have
evaluated the effects of financial and non-financial
incentives on performance in the public health sector,
especially in the field of HIV and PMTCT. The imple-
mentation and evaluation of large-scale operations are
critical at a time when international and bilateral agen-
cies are pushing to attain ambitious PMTCT targets
that remain distant in many countries [64]. Resource
availability and worker competence are essential for
meeting these goals, but they will not be sufficient to
ensure that health-care providers work as efficiently as
required. Increasing worker motivation requires consid-
eration of many factors that cross disciplinary bound-
aries-economics, psychology, sociology and human
resource management. Financial incentives may be
important determinants of worker motivation for
PMTCT, but they cannot resolve all worker motivation
problems alone. Human resource management-one indi-
cator of health-care workers’ commitment to their jobs-
should be considered in the design and implementation
of PMTCT performance-based initiatives, which are
urgently needed to eliminate the pediatric HIV/AIDS
epidemic.
Summary
PMTCT in sub-Saharan Africa has encountered several
programmatic barriers that impeded the full translation
of biomedical research findings at the population level.
One of the main challenges to PMTCT coverage is the
shortage of health-care workers. Performance-based
financing schemes involving robust human management
systems may help increase motivation among selected
health-care workers. The effectiveness of performance-
based financing of PMTCT on a global scale depends
on context, but its long-term sustainability remains
unknown.
Acknowledgements
Hapsatou Touré is a fellow of the French charity SIDACTION-Ensemble
contre le SIDA. This paper is the outcome of Coordinated Action N°12
working group of the French Agence Nationale de Recherches sur le SIDA
et les hépatites virales (ANRS). Special thanks to Brigitte Bazin and Claire
Rekacewicz (ANRS) for helping to organize this working group, as well as
Jean-Paul Moatti for co-chairing the meetings. We would also like to thank
Joanna Orne-Gliemann and Freddy Perez for providing useful comments on
an earlier version of the manuscript. We are indebted to Caroline Sloan for
her English editing and proofreading services.
Author details
1INSERM U897, Institut de Santé Publique d’Épidémiologie et de
Développement (ISPED), Université Victor Segalen, 146 Rue Léo Saignat,
33000, Bordeaux, France.
2CNRS, Centre d’Etudes et de Recherches sur le
Développement International (CERDI), Université d’Auvergne, 65 Boulevard
François Mitterrand, 63000, Clermont-Ferrand, France.
Authors’ contributions
MA and HT designed the study. HT drafted the initial article and finalized it
after review. MA and FD commented extensively. All authors were involved
in the revision of the paper and approved the final version.
Competing interests
The authors declare that they have no competing interests.
Received: 18 January 2010 Accepted: 16 November 2010
Published: 16 November 2010
References
1. De Cock KM, Fowler MG, Mercier E, de Vincenzi I, Saba J, Hoff E, Alnwick DJ,
Rogers M, Shaffer N: Prevention of mother-to-child HIV transmission in
resource-poor countries: translating research into policy and practice.
JAMA 2000, 283:1175-1182.
2. WHO: Antiretroviral Drugs for Treating Pregnant Women and Preventing
HIV Infection in Infants. Recommendations for a public health approach.
2010 Version. [http://whqlibdoc.who.int/publications/2010/
9789241599818_eng.pdf], cited [October 11, 2010].
3. Townsend CL, Cortina-Borja M, Peckham CS, de Ruiter A, Lyall H, Tookey PA:
Low rates of mother-to-child transmission of HIV following effective
pregnancy interventions in the United Kingdom and Ireland, 2000-2006.
AIDS 2008, 22:973-981.
4. Luo C, Akwara P, Ngongo N, Doughty P, Gass R, Ekpini R, Crowley S,
Hayashi C: Global progress in PMTCT and paediatric HIV care and
treatment in low- and middle-income countries in 2004-2005. Reprod
Health Matters 2007, 15:179-189.
Touré et al. BMC Public Health 2010, 10:702
http://www.biomedcentral.com/1471-2458/10/702
Page 6 of 85. UNICEF/UNAIDS/WHO/UNFPA: Children and AIDS Fourth Stocktaking
Report. 2009 [http://www.unicef.org/publications/files/
Children_and_AIDS_Fourth_Stocktaking_Report_EN_120209.pdf], cited
[October 11, 2010].
6. Peltier CA, Ndayisaba GF, Lepage P, van Griensven J, Leroy V, Pharm CO,
Ndimubanzi PC, Courteille O, Arendt V: Breastfeeding with maternal
antiretroviral therapy or formula feeding to prevent HIV postnatal
mother-to-child transmission in Rwanda. AIDS 2009, 23:2415-2423.
7. Shapiro RL, Hughes MD, Ogwu A, Kitch D, Lockman S, Moffat C,
Makhema J, Moyo S, Thior I, McIntosh K, et al: Antiretroviral Regimens in
Pregnancy and Breast-Feeding in Botswana. N Engl J Med 2010,
362:2282-2294.
8. WHO/UNAIDS/UNICEF: Towards Universal Access: Scaling up priority
HIV/AIDS interventions in the health sector. Progress Report. 2010
[http://www.who.int/hiv/pub/2010progressreport/full_report_en.pdf], cited
[October 11, 2010].
9. UNAIDS/WHO: AIDS epidemic update. December 2009. [http://data.unaids.
org/pub/Report/2009/2009_epidemic_update_en.pdf], cited [October 11,
2010].
10. Newell ML, Coovadia H, Cortina-Borja M, Rollins N, Gaillard P, Dabis F:
Mortality of infected and uninfected infants born to HIV-infected
mothers in Africa: a pooled analysis. Lancet 2004, 364:1236-1243.
11. UNICEF: Preventing Mother to Child transmission (PMTCT) of HIV.
[http://www.unicef.org/aids/index_preventionyoung.html], cited [October
11, 2010].
12. Germain A, Dixon-Mueller R, Sen G: Back to basics: HIV/AIDS belongs with
sexual and reproductive health. Bull World Health Organ 2009, 87:840-845.
13. Lusti-Narasimhan M, Collin C, Mbizvo M: Sexual and reproductive health
in HIV-related proposals supported by the Global Fund to Fight AIDS,
Tuberculosis and Malaria. Bull World Health Organ 2009, 87:816-823.
14. WHO: The World Health Report 2006: Working Together for Health.
[http://www.who.int/whr/2006/whr06_en.pdf], cited [October 11, 2010].
15. Butera D, Fieno JV, Diarra SD, Kombe G, Decker C, Oulai S: Comprehensive
Assessment of Human Resources for Health in Côte d’Ivoire. [http://www.
abtassociates.com/reports/ES_PHRplus_cotedivoire_Tech072_fin.pdf], cited
[October 11, 2010].
16. Scheffler RM, Liu JX, Kinfu Y, Poz MRD: Forecasting the global shortage of
physicians: an economic and needs-based approach. Bull World Health
Organ 2008, 86:516-523.
1 7 . M c C o yD ,M c P a k eB ,M w a p a s aV :The double burden of human
resource and HIV crises: a case study of Malawi. Hum Resour Health
2008, 6:16-28.
18. Tobi P, George G, Schmidt E, Renton A: Antiretroviral treatment and the
health workforce in South Africa: how have ART workers been affected
by scaling up? Trop Med Int Health 2008, 13:1-7.
19. Simba D, Kamwela J, Mpembeni R, Msamanga G: The impact of scaling-up
prevention of mother-to-child transmission (PMTCT) of HIV infection on
the human resource requirement: the need to go beyond numbers. Int J
Health Plan Manag 2010, 25:17-29.
20. Hongoro C, Normand C: Health Workers: Building and Motivating the
Workforce (Chap 71). In Disease Control Priorities in Developing Countries. 2
edition. Edited by: Jamison DT, Breman JG, Measham AR, Alleyne G, Claeson
M, Evans DB, Jha P, Mills A, Musgrove P. New York and The World Bank:
Washington, DC: Oxford University Press; 2006:1309-1322.
21. Adams O, Hicks V: Pay and Non-Pay Incentives, Performance and
Motivation. [http://www.who.int/hrh/en/HRDJ_4_3_02.pdf], cited [October
11, 2010].
22. Franco LM, Bennett S, Kanfer R: Health sector reform and public sector
health worker motivation: a conceptual framework. Soc Sci Med 2002,
54:1255-1266.
23. Paul F: Health Workers Motivation and the Role of Performance Based
Finance Systems in Africa: A Qualitative Study on Health Worker
Motivation and the Rwandan Performance Based Finance Initiative in
District Hospitals. [http://www.lse.ac.uk/collections/DESTIN/pdf/WP96.pdf],
cited [October 11, 2010].
24. Al-Enezi N, Chowdhury RI, Shah MA, Al-Otabi M: Job satisfaction of nurses
with multicultural backgrounds: a questionnaire survey in Kuwait.
Applied Nursing Research 2009, 22:94-100.
25. Dieleman M, Cuong PV, Anh LV, Martineau T: Identifying factors for job
motivation of rural health workers in North Viet Nam. Hum Resour Health
2003, 1:10-19.
26. Bradley S, McAuliffe E: Mid-level providers in emergency obstetric and
newborn health care: factors affecting their performance and retention
within the Malawian health system. Hum Resour Health 2009, 7:14-21.
27. Rajaraman D, Palmer N: Changing roles and responses of health care
workers in HIV treatment and care. Trop Med Int Health 2008,
13:1357-1363.
28. Fort AL, Voltero L: Factors affecting the performance of maternal health
care providers in Armenia. Hum Resour Health 2004, 2:8-11.
29. Van Lerberghe W, Conceicao C, Van Damme W, Ferrinho P: When staff is
underpaid: dealing with the individual coping strategies of health
personnel. Bull World Health Organ 2002, 80:581-584.
30. Vujicic M, Zurn P, Diallo K, Adams O, Dal Poz MR: The role of wages in the
migration of health care professionals from developing countries. Hum
Resour Health 2004, 2:3-16.
31. Lehmann U, Dieleman M, Martineau T: Staffing remote rural areas in
middle- and low-income countries: a literature review of attraction and
retention. BMC Health Serv Res 2008, 8:19-28.
32. Van Dormael M, Dugas S, Kone Y, Coulibaly S, Sy M, Marchal B, Desplats D:
Appropriate training and retention of community doctors in rural areas:
a case study from Mali. Hum Resour Health 2008, 6:25-32.
33. Chopra M, Munro S, Lavis JN, Vist G, Bennett S: Effects of policy options
for human resources for health: an analysis of systematic reviews. Lancet
2008, 371:668-674.
34. WHO/UNAIDS: Guidance on provider-initiated HIV testing and
counselling in health facilities.[http://whqlibdoc.who.int/publications/2007/
9789241595568_eng.pdf], cited [October 11, 2010].
35. Pai NP, Klein MB: Rapid testing at labor and delivery to prevent mother-
to-child HIV transmission in developing settings: issues and challenges.
Womens Health (Lond Engl) 2009, 5:55-62.
36. Orne-Gliemann J, Desgrees-Du-Lou A: The involvement of men within
prenatal HIV counselling and testing. Facts, constraints and hopes. AIDS
2008, 22:2555-2557.
37. WHO/UNAIDS/UNICEF: Towards Universal Access: Scaling up priority
HIV/AIDS interventions in the health sector. Progress Report. 2009
[http://www.who.int/hiv/pub/tuapr_2009_en.pdf], cited [October 11, 2010].
38. WHO/PEPFAR/UNAIDS: Task shifting: Rational redistribution of tasks
among health workforce teams, global recommendations and
guidelines. [http://www.who.int/healthsystems/TTR-TaskShifting.pdf], cited
[October 11, 2010].
39. Shumbusho F, van Griensven J, Lowrance D, Turate I, Weaver MA, Price J,
Binagwaho A: Task shifting for scale-up of HIV care: evaluation of nurse-
centered antiretroviral treatment at rural health centers in Rwanda. PLoS
Med 2009, 6:e1000163.
40. Cohen R, Lynch S, Bygrave H, Eggers E, Vlahakis N, Hilderbrand K, Knight L,
Pillay P, Saranchuk P, Goemaere E, et al: Antiretroviral treatment outcomes
from a nurse-driven, community-supported HIV/AIDS treatment
programme in rural Lesotho: observational cohort assessment at two
years. J Int AIDS Soc 2009, 12:23.
41. Celletti F, Wright A, Palen J, Frehywot S, Markus A, Greenberg A, Teixeira de
Aguiar RA, Campos F, Eric B, Samba B: Can the deployment of community
health workers for the delivery of HIV services represent an effective
and sustainable response to health workforce shortages? Results of a
multicountry study. AIDS 2010, 24:S45-S57.
42. Sherr KH, Micek M, Gimbel SO, Gloyd SS, Hughes JP, John-Stewart GC,
Manjate RM, Pfeiffer J, Weiss NS: Quality of HIV care provided by non-
physician clinicians and physicians in Mozambique: a retrospective
cohort study. AIDS 2010, 24:S59-S66.
43. Callaghan M, Ford N, Schneider H: A systematic review of task-
shifting for HIV treatment and care in Africa. Hum Resour Health
2010, 8:8.
44. Babigumira JB, Castelnuovo B, Lamorde M, Kambugu A, Stergachis A,
Easterbrook P, Garrison LP: Potential impact of task-shifting on costs of
antiretroviral therapy and physician supply in Uganda-art. no. 192. BMC
Health Serv Res 2009, 9:192-192.
45. Chi BH, Sinkala M, Stringer EM, McFarlane Y, Ng’uni C, Myzece E,
Goldenberg RL, Stringer JS: Employment of off-duty staff: a strategy to
meet the human resource needs for a large PMTCT program in Zambia.
J Acquir Immune Defic Syndr 2005, 40:381-382.
46. Perez F, Muffih TP: The Role of Midwives and Traditional Birth Attendants
in Expanding Access to Maternal and Child Health Services. In From the
Ground Up: Building Comprehensive HIV/AIDS Care Programs in Resource-
Touré et al. BMC Public Health 2010, 10:702
http://www.biomedcentral.com/1471-2458/10/702
Page 7 of 8Limited Settings. Edited by: Marlink RG, Teitelman SJ. Washington, DC: The
Elizabeth Glaser Pediatric AIDS Foundation; 2008:277-300.
47. Hermann K, Van Damme W, Pariyo GW, Schouten E, Assefa Y, Cirera A,
Massavon W: Community health workers for ART in sub-Saharan Africa:
Learning from experience-Capitalizing on new opportunities. Hum Resour
Health 2009, 7:31-49.
48. Jerome G, Ivers LC: Community health workers in health systems
strengthening: a qualitative evaluation from rural Haiti. AIDS 2010, 24:
S67-S72.
49. Anand A, Shiraishi RW, Sheikh AA, Marum LH, Bolu O, Mutsotso W, Sabin K,
Ayisi R, Diaz T: Site factors may be more important than participant
factors in explaining HIV test acceptance in the prevention of mother-
to-child HIV transmission programme in Kenya, 2005. Trop Med Int Health
2009, 14:1215-1219.
50. Henderson LN, Tulloch J: Incentives for retaining and motivating health
workers in Pacific and Asian countries. Hum Resour Health 2008, 6:18-37.
51. Barker CE, Bird CE, Pradhan A, Shakya G: Support to the Safe Motherhood
Programme in Nepal: an integrated approach. Reprod Health Matters
2007, 15:81-90.
52. Mathauer I, Imhoff I: Health worker motivation in Africa: the role of non-
financial incentives and human resource management tools. Hum Resour
Health 2006, 4:24-40.
53. Dieleman M, Toonen J, Toure H, Martineau T: The match between
motivation and performance management of health sector workers in
Mali. Hum Resour Health 2006, 4:2-8.
54. Pakenham-Walsh NM, Bukachi F: Information needs of health care
workers in developing countries: a literature review with a focus on
Africa. Hum Resour Health 2009, 7:30.
55. McAuliffe E, Bowie C, Manafa O, Maseko F, Maclachlan M, Hevey D,
Normand C, Chirwa M: Measuring and managing the work environment
of the mid-level provider-the neglected human resource. Hum Resour
Health 2009, 7:13.
56. Sibley LM, Sipe TA, Koblinsky M: Does traditional birth attendant training
increase use of antenatal care? A review of the evidence. J Midwifery
Womens Health 2004, 49:298-305.
57. Evjen-Olsen B, Olsen OE, Kvale G: Achieving progress in maternal and
neonatal health through integrated and comprehensive healthcare
services-experiences from a programme in northern Tanzania. Int J
Equity Health 2009, 8:27.
58. Eichler R, Auxila P, Antoine U, Desmangles B: Performance-Based
Incentives for Health: Six Years of Results from Supply-Side Programs in
Haiti (April 2007). [http://www.cgdev.org/content/publications/detail/
13543], cited [October 11, 2010].
59. Fritsche G, McMennamin T, Collins D, Pollock J: Gicumbi, Rwanda/
Performance-based financing of HIV services nets improved results with
reduced service cost: Should PEPFAR do this everywhere? [http://www.
keewu.com/IMG/pdf/6_Success_story_Rwanda_PBF_-_ART_9-23.pdf], cited
[October 11, 2010].
60. Soeters R, Habineza C, Peerenboom PB: Performance-based financing and
changing the district health system: experience from Rwanda. Bull World
Health Organ 2006, 84:884-889.
61. Rusa L, Ngirabega Jde D, Janssen W, Van Bastelaere S, Porignon D,
Vandenbulcke W: Performance-based financing for better quality of
services in Rwandan health centres: 3-year experience. Trop Med Int
Health 2009, 14:830-837.
62. Kalk A, Paul FA, Grabosch E: ’Paying for performance’ in Rwanda: does it
pay off? Trop Med Int Health 2010, 15:182-190.
63. Tanoh A: Performance Based Financing: An Impact Evaluation on
Prevention and Care and Treatment Activities. Abstract #1084. 2009 HIV/
AIDS Implementers’ Meeting June 10-14, 2009; Windhoek, Namibia 2009.
64. WHO: PMTCT Strategic Vision 2010-2015: Preventing Mother-To-Child
Transmission of HIV to Reach the UNGASS and Millennium Development
Goals — Moving Towards Elimination of Peadiatric HIV. [http://www.
who.int/hiv/pub/mtct/strategic_vision.pdf], cited [October 11, 2010].
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/10/702/prepub
doi:10.1186/1471-2458-10-702
Cite this article as: Touré et al.: To what extent could performance-
based schemes help increase the effectiveness of prevention of
mother-to-child transmission of HIV (PMTCT) programs in resource-
limited settings? a summary of the published evidence. BMC Public
Health 2010 10:702.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Touré et al. BMC Public Health 2010, 10:702
http://www.biomedcentral.com/1471-2458/10/702
Page 8 of 8